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1
BALL SCREW ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a ball screw assembly, and
more particularly to an improved circulate component fixed
in a nut of a ball screw assembly.

2. Description of the Prior Art

Referring to FIG. 1, which 1s an exploded view of a con-
ventional ball screw, wherein the nut 6 1s defined with rect-
angular recesses 6a for accommodation of the circulate com-
ponents 7a and 7b. The circulate components 7a and 75 are
fixed by screwing fixing members 8 through the fixing hole 7¢
ol the circulate components and into the fixing holes 65 of the
nut.

The assembly method of the conventional circulate com-
ponent 1s to msert the circulate element directly 1n the rect-
angular recess, and the circulate component should be able to
move back and forth before it 1s fixed, that 1s, the fixing hole
in the circulate component must be aligned to the fixing hole
of the nut 1n advance, facilitating the insertion of the fixing
member through the circulate component and the nut. There-
fore, this conventional assembly method 1s difficult to posi-
tion the circulate component, making assembly difficult and
increasing production cost. And these problems need to be
improved.

In addition, the method of fixing the conventional circulate
member also has 1ts own problem, since the diameter of the
fixing holes and the hole through which the nut passes deter-
mine the configuration of the fixing member, so 1f the diam-
cter of the holes changes, the fixing member must be replaced
in response to the changed diameter. Therefore, the fixing
members have no interchangeability and commonality, and as
a result, the fixing members must have many different speci-
fications.

Hence, the problems of the conventional ball screw, the
assembly difficulty and the interchangeability of the fixing
member, have never been solved simultaneously.

The present invention has arisen to mitigate and/or obviate
the afore-described disadvantages.

SUMMARY OF THE INVENTION

The primary objective of the present invention 1s to provide
a ball screw assembly, and a method of 1nstalling and fixing
the circulate component, which 1s capable of solving the
assembly difficulty and the non-interchangeability of the fix-
ing member simultaneously.

A ball screw assembly provided by the present invention
comprises: a screw shait, anut, a plurality of balls, at least one
circulate component and at least one fixing member, a helical
groove formed 1n an outer surface of the screw shait for
engaging with the nut, the nut 1s hollow, and in its 1mner
surface 1s formed a helical groove located opposite the helical
groove ol the screw shaft, thus forming a circulating path for
the balls, the circulate component 1s disposed 1n the nut for
enabling the balls to circulate 1n the circulating path, the ball
screw assembly 1s characterized in that:

The nut 2 1s defined with a plurality of circular holes 22 for
installation of the circulate component 4, and the circular
holes 22 are formed 1n an outer surface of the nut for insertion
of the circulate components 4. An axial hole 42 and a radial
hole 41 are connected to each other and are formed 1n the top
portion 4a and the bottom portion 46 of each of the ciculate
components 4, respectively. The axial hole 42 of the circulate
components 4 1s aligned to the axial locking hole 23 of the nut
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2. The circulate components 4 are fixed 1n the nut 2 by locking
members 5 that are formed by 1njecting liquid resin 1nto the
radial hole 41, so that the liquid tlows to the axial hole 42 of
the circulate components 2 and the axial locking hole 23 of
the nut 2, and forms the locking members 3 after curing.

The method of positioning the circulate components 1n the
nut 1s that: The top portion of the circulate component 1s
formed with a protrusion for engaging with the notch 1n
peripheral edge of the upper portion of the circular hole, so
that the circulate component 1s positioned easily, and the
problem of assembly difficulty 1s solved.

Regarding the method of fixing the circulate component 1n
the nut, due to the formation of the locking member 1s deter-
mined by the diameter of the hole to be machined, the con-
figuration of locking member will be varied in response to the
diameter of the hole to be machined. Whatever the diameter of
the hole to be machined changes or not, the interchangeability
of the locking member will not be affected. Therefore, the
production cost 1s saved since 1t doesn’t need to prepare
different sized locking members.

The present invention will become more obvious from the
following description when taken in connection with the
accompanying drawings, which show, for purpose of 1llustra-
tions only, the preferred embodiments 1n accordance with the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded view of a conventional ball screw;

FIG. 2 1s an exploded view of a ball screw assembly 1n
accordance with the present invention;

FIG. 3 1s a perspective view of a nut in accordance with the
present invention;

FIG. 4 1s an enlarged view of showing the circular hole 1n
the nut:

FIG. 5A1s aperspective front view of the nut 1n accordance
with the present invention;

FIG. 5B 1s a cross sectional view taken along the line A-A'
of FIG. 5A;

FIG. 6 shows the circulate component from different angle;

FIG. 7 1s an assembly view of a ball screw assembly 1n
accordance with the present invention; and

FIG. 8 shows the locking members 1n accordance with the
present invention.

DETAILED DESCRIPTION OF THE PR.
EMBODIMENTS

L1
]

ERRED

The foregoing, and additional objects, features and advan-
tages of the present invention will become apparent from the
following detailed description of preferred embodiments
thereol, taken 1n conjunction with the accompanying draw-
Ings.

Referring firstly to FIG. 2, which 1s an exploded view of a
ball screw assembly 1n accordance with the present invention.
The ball screw assembly comprises a screw shatt 1, anut 2, a
plurality of balls 3, two circulate components 4 and two fixing
members 3.

A helical groove 1a 1s formed 1n the outer surface of the
screw shaft 1 for engaging with the nut 2, two axial locking
holes 23 and a circulating hole 21 are formed 1n an end surface
of the nut 2. The nut 2 1s hollow, and 1n its 1nner surface 1s
formed a helical groove 2a located opposite the helical
groove 1a of the screw shaift 1, thus forming a circulating path
for the balls 3. The circulate components 4 are disposed 1n the
nut 2 for enabling the balls 3 to roll endlessly 1n the circulating
path.
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The nut 1s defined with a plurality of circular holes for
installation of the circulate component, and the circular holes

are formed 1n an outer surface of the nut for msertion of the
circulate components, at least one axial locking hole 1is
formed 1n the nut, an axial hole and a radial hole are connected
to each other and are formed in the circulate component, the
axial hole of the circulate component 1s aligned to the axial
locking hole of the nut, the circulate component 1s fixed in the
nut by at least one locking member that 1s formed by injecting,
liquid resin 1into radial hole of the circulate component, so that
the liquid flows to the axial hole of the circulate component
and the axial locking hole of the nut, and forms the locking
members after curing.

Referring to FIG. 3, which 1s a perspective view of a nut in
accordance with the present invention. The circular holes 22
are formed 1n the outer surface of the nut, and each of the
circular holes 22 1s a stepped which hole has a lower portion
24 and an upper portion 25. The two axial locking holes 23
and the circulating hole 21 1n the end surface of the nut 2 are
connected to the lower portion 24 of the circular holes 22.

Referring then to FIG. 4, which 1s an amplified view of
showing the circular hole. The diameter of the lower portion
24 of the circular hole 22 1n the nut 2 circled by the dotted
circular line A 1s smaller than the diameter of the upper
portion 25. A notch 22a 1s formed in peripheral edge of the
upper portion 23 of the circular hole 22.

Referring to FIG. 5A, which 1s a perspective front view of
the nut 1n accordance with the present invention. And FIG. 5B
1s a cross sectional view taken along the line A-A' of FIG. 5A.
The cross sectional structure of the locking holes 23 and the
circulating hole 21 of the nut 2 are clearly shown 1n the
drawings. The balls 3 are recerved in the helical groove 2A
and circulate within the circulating path.

Referring to FI1G. 6, which shows the circulate component
from different angle. The axial hole 42 and the radial hole 41
are connected to each other and are formed 1n the top portion
da and the bottom portion 45 of the circulate component 4,
respectively. The top portion 4a of the circulate component 4
1s formed with at least one protrusion 4c¢ for engaging with the
notch 22a 1n peripheral edge of the upper portion 235 of the
circular hole 22, as shown 1n FIG. 4, and thus the circulate
component 4 can be positioned more easily.

Referring to FIGS. 7 and 8, the circulate components 4 are
assembled on the nut 2 by engaging the protrusion 4¢ of the
circulate components 4 1n the notch 22a of the nut 2, thus the
circulate components 4 can be positioned easily.

The method of fixing the circulate components 4 1n the nut
2 1s that: the axial hole 42 and the radial hole 41 (as shown 1n
FIG. 6) are connected to each other and are formed 1n the top
portion 4a and the bottom portion 4b of each of the circulate
components 4, respectively, the axial hole 42 of the circulate
components 4 1s aligned to the axial locking hole 23 of the nut
2 (as shown 1in FIG. 5), and then liquid resin 1s injected into the
axial hole 42 of the circulate components 4 and the axial
locking hole 23 of the nut 2, and the liquid resin will form the
locking members 5 after curing. The locking members 5 each
has vertical protrusions 5a that can fix the circulate compo-
nents 4 in the nut 2.

Each of the locking members 5 1s a solid pillared structure,
its size 1s determined by the diameter of the hole 1n which the
resin 1s injected. The liquid resin 1s liquid thermosetting plas-
tic material or liquid thermoplastic matenial.
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To summarize, the present invention improves the existing,
assembling method of the ball screw, and the imnovation of
this 1vention 1s the method of positioning and fixing the
circulate component. The method makes assembly easier and
improves interchangeability and commonality of the fixing
member, thus improving assembly efficiency while reducing
production cost. Furthermore, the assembly difficulty and the
interchangeability of the fixing member can be solved simul-
taneously.

While we have shown and described various embodiments
in accordance with the present invention, 1t should be clear to
those skilled 1n the art that further embodiments may be made
without departing from the scope of the present invention.

What 1s claimed 1s:

1. A ball screw assembly comprising: a screw shaft, a nut,
a plurality of balls, at least one circulate component and at
least one fixing member, a helical groove formed 1n an outer
surface of the screw shatt for engaging with the nut, the nut 1s
hollow, and 1n its mner surface 1s formed a helical groove
located opposite the helical groove of the screw shaftt, thus
forming a circulating path for the balls, the circulate compo-
nent 1s disposed 1n the nut for enabling the balls to circulate in
the circulating path, the ball screw assembly 1s characterized
in that:

the nut 1s defined with a plurality of circular holes for

installation of the circulate component, and the circular
holes are formed 1n an outer surface of the nut for mnser-
tion of the circulate components, at least one axial lock-
ing hole 1s formed 1n the nut, an axial hole and a radial
hole are connected to each other and are formed 1n the
circulate component, the axial hole of the circulate com-
ponent 1s aligned to the axial locking hole of the nut, the
circulate component 1s fixed in the nut by at least one
locking member that 1s formed by 1njecting liquid resin
into the radial hole of the circulate component, so that
the liquid flows to the axial hole of the circulate compo-
nent and the axial locking hole of the nut, and forms the
locking members after curing.

2. The ball screw assembly as claimed 1n claim 1, wherein
the circular hole 1s a stepped hole that has a lower portion and
an upper portion, and the diameter of the lower portion 1s
smaller than that of the upper portion.

3. The ball screw assembly as claimed in claim 2, wherein
a notch 1s formed 1n a peripheral edge of the upper portion of
the circular hole.

4. The ball screw assembly as claimed 1n claim 3, wherein
a protrusion 1s formed on the top portion of the circulate
component.

5. The ball screw assembly as claimed 1n claim 1, wherein
there are two axial locking holes 1n the nut.

6. The ball screw assembly as claimed 1n claim 1, wherein
there are two axial holes and two radial holes 1n the circulate
component.

7. The ball screw assembly as claimed in claim 1, wherein
the locking member 1s a solid pillared structure whose size 1s
determined by the diameter of the hole 1n which the resin 1s
injected.

8. The ball screw assembly as claimed in claim 1, wherein
the locking member has at least a vertical protrusion.

9. The ball screw assembly as claimed 1n claim 1, wherein
the liquid resin 1s liquid thermosetting plastic maternial or
liquid thermoplastic material.
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